Cord formation is a characteristic property of the cultured Mycobacterium tuberculosis complex species. We describe a case of Mycobacterium marinum demonstrating robust cord formation. Nontuberculous mycobacteria can form true cords in broth culture but do so rarely, despite the fact that many species contain the cell wall glycolipid that mediates cord formation.
DNA probe assays for the Mycobacterium tuberculosis complex, the Mycobacterium avium complex, and Mycobacterium kansasii (AccuProbe; Gen-Probe Inc., San Diego, CA) were negative. Subcultures were prepared on solid medium (Middlebrook 7H11) and were grown shielded and unshielded from light until colonies were mature. Colonies on the shielded plates were nonpigmented ( Fig. 2A) . Exposure of the shielded cultures to light for 2 h, followed by overnight reincubation, elicited production of carotenoid pigmentation (Fig. 2B) . Biochemical studies demonstrated that the isolate produced Ͻ45 mm of bubbles by the semiquantitative catalase test, was able to hydrolyze urea, was able to hydrolyze Tween 80 after 5 days of incubation, and was negative for the ability to reduce potassium tellurite in 3 days. On the basis of these findings, the isolate was identified as Mycobacterium marinum. This identification was confirmed by DNA sequencing of a 500-base-pair region of the 16S rRNA gene at a reference laboratory.
In this case, the biochemical properties of the mycobacterial isolate, its photochromogenicity, and its preference for low temperature incubation leave no doubt that it is properly identified as M. marinum, and the clinical presentation, as well as the histopathology, is classic for cutaneous infection caused by this organism. However, the finding of tight rope-like "cords" during examination of the broth culture by Ziehl-Neelsen smear was surprising and unexpected.
Cord formation-the aggregation of acid-fast bacilli (AFB) end-to-end and side-to-side to form serpentine structures-is associated with the Mycobacterium tuberculosis complex, and its detection has been found to be a sensitive and specific screen for the M. tuberculosis complex in liquid culture of clinical specimens (5, 7, 9, 13) . In most laboratories, the detection of cord formation guides the selection of further testing for culture confirmation and full identification. Some laboratories even report a presumptive identification of the M. tuberculosis complex to physicians on the basis of cord formation in broth culture (7) . Cord formation is strictly an in vitro phenomenon, and the proportion of M. tuberculosis isolates that demonstrate this phenomenon has been shown to vary greatly between clinical laboratories (7, 8) . This suggests that strain differences and/or differences in the handling of cultures prior to AFB staining may influence cord formation (7, 8) . The interpretation of cording morphology, particularly in nontu-berculous species, such as M. kansasii, the M. avium complex, M. marinum, and certain rapid growers that can frequently form looser aggregates or "pseudocords," is also subject to interobserver differences (7, 13) .
The factor responsible for cord formation has been identified as trehalose 6, 6Ј-dimycolate (TDM), a glycolipid with two long-chain beta-hydroxyl alpha-branched fatty acids of variable length (6, 10) . TDM is a virulence factor and has myriad immunologic properties, including induction of chronic granulomas in animal models of tuberculosis, making it an attractive therapeutic target (10) . TDM has been detected in nontuberculous mycobacteria, including M. avium complex species (3), which rarely form true cords, suggesting that the glycolipid is not sufficient for this property. Alternatively, the specific lengths of the fatty acid chains in TDM or species-specific interactions with other cell wall components may determine its tendency to promote cord formation.
Three homologous secreted proteins with enzyme activityFbpA, FbpB, and FbpC, or the antigen 85 complex-are required for cord factor biosynthesis in M. tuberculosis (1) . Antigen 85 orthologs have been reported to occur in nontuberculous mycobacterial species, such as M. kansasii and M. bovis, as well as in other bacterial genera (12) , suggesting that they and their products (such as TDM) must play an important physiological role aside from cord formation. A synthetic, competitive antagonist of these three enzymes has been shown to inhibit cell wall biosynthesis in M. tuberculosis H37Ra, indicating that the cord factor is important to the integrity of the cell wall (1) .
A Basic Local Alignment Search Tool (BLAST) search of publicly available genomic databases (National Center for Biotechnology Information) revealed that M. marinum encodes an apparent FbpA ortholog (GenBank accession number AAO39762) with 83% amino acid identity to FbpA from M. tuberculosis H37Rv (GenBank accession number NP_218321) and M. avium (GenBank accession number NP_959150) (Fig.  3) , suggesting conservation of at least one cord factor biosynthetic enzyme in M. marinum. The presence of FbpB and FbpC orthologs in M. marinum is unclear and may reflect the incompleteness of available genomic data. Of note, M. marinum 1218 R, a fish outbreak isolate, has been shown to form cords on biofilms generated on synthetic surfaces (4) . A series of M. marinum strains have recently been grouped into at least two subtypes, defined by their virulence in zebrafish, pathogenicity in humans, and amplified fragment length polymorphism differences (11) . It will be of interest to determine whether properties of cord formation are in any way correlated with these presumptive subtypes.
Detection of cording AFB in broth culture often guides the selection of further testing (8) and in some laboratories leads to a presumptive identification of M. tuberculosis that is reported to physicians (7) . This case clearly demonstrates that cord formation is not specific to M. tuberculosis complex species and by itself cannot identify an isolate as belonging to that group of organisms. 
